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4^ % ?1^H3 Jl&x}^ i^Hfr Jl-g-*}- 71^ 

^-iro] ^.cf ^I^M-H, Ji^l A o v 7l^^4 ^u|- oj 

^7llr ^ ^V*^ 4^^, ^1=.*^ ^ ^-^Al^."^ ^ 

*\ *&*U) ^>>-g-€ &4. 

£ 3. 
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JL&x} 7}^^^ ^ o)^r S.^}^ 7}^^ {A porous polymer 
reference electrode membrane and reference electrode therewith} 



£ l£ <S^7} #Hfl^ i^o]^- ol^^^ (Orion 

double junction sleeve-type) 7ltr3l^r^ i£t£^o}jl, 

5. 2a£r Jl^> 7}^^^ S^Rr ^flHfl^ 7)^^ 
^S^l Jl,. 

£ 2b^r l^^l Jl^-^r 71§^^-bv^. i^H- 7)^Q=l 

3£- ^ ^"^^ J7«-^> 7 l^^^.nV^. jjig-sH- uLafltf 71^^^- 

£ 4axr 33 *M- 3^]^, j7^|- 71 

^ ^eflSl iLB}o-|£- o]^^^ ^e}*.^ 71^^^-0.5. AV-§-s>^^ nfl, 
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£ 4b^r £ 4a^ ^Tfl^L °fl , 4^ al£-*> 7l 

£ 5a^ 3E. 4a2) ^^-TflS. -^a]^ nfl , a. ig-tgo} jt^> 7 1 

^3H-^-§: i^Rr *fl2fl^ 7l§^^-^ Al^Vofl 4=. o>^^ 0.5. 157 o_j 0 } tJj^ 

£ 5b^ S. 4a^ ^315. ^Ajs| nfl, ^-^o| x^g-Aj 7) 

£ 6a^r &$\*\^ Q% $r A 

£ ^5fl^ .2.5+0]^ o]^7)l^ ^e]ii«g 7l§^^O.S £ 
4^ JL^*} ^^1^ 71^^^-^ 

£ 6b^ £ 6a^ ^<aj^ ^31^. -^1€ nfl, ^ ^3 ji^^> 71 

£ 7afe £ 6a ^ ^^MlJL ^Aj^g nfl , .g. j7«-^> 7 1 

oljl, 
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£ 7b^r £ 6a^ ^ns, nfl, ^«^|. 7 ) 

8^ £ 6a^ #^Ml5. ^3*1* «fl, #^^1 ji^V 7l 

^^ v -8: 3L^*rfe -H*K V 7]^^-^-°] z]- ^-g-^ (control sample)^ M 
(serum), ^ (whole bloodH cfltt ^^-i: M^^E ZLEfl^olJL, 

£ 9a^r £ JL^x} 3L JL^)^- 71. 

Hl^r <^4S]7> ^Eflo^ ^5}o]^ Oj^ig ^W.^ 71^^^ 71 

S °l£r* M-^^H ZL2flSo]^, 

.£ 9b^r uL-g-*> 7l§^q-BV^. i^rKr Jl^^ 7]§#^. 

O.^ ^Vig- nfl( o]^ ^^^-c.^- *l^*r ^^71 

A : -2^7-f 7l^^i^# 5L^V jLz\)<# 71^^^- 

B : ^^^7> ^£ f^s] ^.e^-ol^ 0]^^^ 7l^^^- 

£ lOa^r 71^^^-^ i^-^ 7 )^£ 

^ ^ ^A^A ^€ ^efl^ oj^^l^ ^ja^ 71^^-g- 7l^^i 

nfl, ^ # o]^ ^i^-ir ^^^".2.5. ^7l 

3. °l-£-t- nefl^o]^, 
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£ lOb^b jl^> 7}^^^ S-^}^ 

^ 3=*r ^^ 7 > ^HflS] _2.2}-oj^ ol^Tfl^ ^Bl«.*8 71^3^- 7]^^ 

A : -& j!-&*> £ttV J7^]a o v 7l§^q- 

B : <3^7> ^efl^ _£hH£- ol^^i^ ^ej*.^ 71^^- 

£ llafe -g- 7l§^q-^ 5L^>^ Jl^ 7l§# 

^- ^^^7} ^efls| ^.^o]^- oi^Tfl^ 7l§#q-g- 71^^ 

nfl, ^ ^U}^ ^-g- aj-S-^^-S. ^^71 

^ °l-&-§- ^^-1" M-B}^ ZlEfl^o]^, 

S. llb^r 7)^^^ 3£^-*Kr Jl^AV 7l$^ 

^ SL^r «S4^7> ^^Sl ^eflo] i^ol^- o^^ig 7l^^^ 7^*1 

A : -H£-*> 7l§^^-^ j7*l]A> 71$^^- 

B : ^^7> ^EflS] ^.H^-ol^. ol^Tjl^ 71^^^ 

£ 12a^ £ cf^^ -n£-*J- 71^^^-^ ^^-^ J7^)a o v 7 ]§^ 

^ ^4^7]- ^EflS] ^2fol^ ol^^^ 71^^^-i; 7l§^ 

nj), o]^- a}b«^ ^^-o. ^^o.^. *}<^}- ^-^71 

S <*S|- o]^ ^41- q-E^ufl HSflSoH, 
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5. 12b^ -& A^ A 3 ^A 7}^^^ i^Kf- 7l§^ 

^-o.^. *ti, *l^-§- ^^ilS #^7) 

A : ZL-g-7.}- 7l^^EM:~i^ 7)^^ 

B : ^A^A ^sfl^ ^.sfol-g- ojf^HS t±^ 7l^^^ 

£ 13-^ ^- *Qr*$2\ A^ -H-g-*} 71^^^-^-* i^Rr ZL^l^V 71^^^- 

«Scf£l7> ^eflsq ^.ej-ol^- ol^^jTg ^tL^ 71^^^-i- 71$^^- 

A : A^ 3-^rA A^^^ 7)^^ 

B : ^A^A #Hfl^ ^.^o]^- o)^^ 7}^*m 

5- 14a^r A^ 3.&A y\^^A^ £.^}JL JL&A 7}&o\] 

^ #^7lS M-Mf- Tjj^l- u^ufl HSfliEolJi, 

£ 14b^ JL^rA 7]^£^^r 2^}JL JL^7\ 7}&o\) 
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A : j7^> 71^^^-°]-^. i^-*]. j7^]av 7l§^^- 

B : ^^e)7> ^£ ^Efl^ ^.e}o]^ oj^Tjl^ <£el«*g 71^^^- 



1 : <gcf^ 7 > ^€ ^Efl^ isl-ol^- ol^^l^ ^3*-^ 71^^^- 

2 : ^^-7l^^q- 

3, 4 : ^7l§-g-°J] 

5 : ^ 

6 : ^a) M. 

8 : «^ 7l§^^-ifl ^w- 7 l^-g.on 

9 : 4^ -H-g-*} 71^^^ 

10 : 

11 : 71^- 

12 : ^#22 (Ag/AgCl) 

13 : ^ 7]^ 

14 : 4^ i^-^F lfs}H j7^a o v 71^^^- 
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H*}: 2001/8/10 



20 : M-^I-^^^em^ ^^-nv 

21 : ^f-°l-&^i^^ 

22 : ^u\- 

23 : <§^o]^A]EflA^ ^rq- 

24 : ^^ol-a^Eij^ ^bj- 

< 56 > .a ji-g-*} ^ 3i^># if-sf^, 

<57> <a#£-^, «r^^, ^^1, ^°HH f^l 9X$r # 

^ll-i- 0 ! , ^-^l-^ (potent iometry), ^ff-^! (voltammetry) , #*H^S 
(coulometryH ^ o]-g-s\j]_ oicf. zls^u)- 0)9)- *\7)^^ *1 

°1 ^l^sl^ ^1S7> S-*fl3°l ^A^, o]e^V ^Tfl-i- 5)]^ 
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flSfH^- ^St\ ^ ^a]aJ (point-of-care)ol oj-f-o^o) ^ tf-^o] 

m°^4 ££r ^l^-l- 4^ ^S-g- ^-fofl^ A oM ^ 1 a}*} 

o] Jg-afl^nV oj-ul^- ^J-oJ ^^^-^7] ^«fl ^oWaV^ *|)#) ^ 

^IL7} $X°-*\, ^2}-^. o^Ai 7l7l^ 7}-^^- \£# 3gSL7\ . 

<58> Aj- 7 )sq. 7 ^ 7l^^^-o) Af-g-S]^ A^A^, a}=.^ ^ ^V^3 ^7l5j- 

^ « 0 V^oll ^ 7l 7l# i^S^M 3«fl>*lfe ^Jit^E i^Sf 

7> ^^^^°> °1?M #*fl ^^7l i$$o] ^olcf. 

^I^Ml^r 7l§^4 ^^^O.S ^^^^1 ^7f|<Sj ^ ^ ^ 

Ai^ ^SH) cfl*}- <g^r tllJiL^ ^Sgs)^ o)xj) AJ^^ o. cf 

<59> Aj-7] 31713W3 5- #^a}^ ^^71 7^ A] JL ^ ^^\JL7\ ^ 

fll St, ^ ^^A>-V A^^- ^ oil}. 
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Str -8:/^^ (Ag/AgCl)4 \+-§-^ ^t<33HHtt 7l^^^o] ^sfl^ofl 

-g-SflS^l &0>0> ^J7, ^ TgX|^,g- >H^l-7l ^5flA^ #^-0} 

#o><>> ^13^ 5^ ^71 ^sflAi^ ^fl^^o] ^o^-o): i&Vcf 

<61> ^Al^^l 7l§^^-ol A>-§-5]^ #3*^, ^ff^ ^ #*H^^ ^715)- 

i -^o.^Ml ) (screen printing) £7^3^ # 3H1 

^sj- ^-o} 5Utt ^f^^-fr 5^ -fr^^r (glass paste) ^ lEfe 1 

7^3)-^ -MhI^- Jl^-7,1- tiV^ (silicone polymer paste) zz. $H 

7>^1 JL&x} (polymer insulating paste)* -frs} afl^tr 7]§ 

#^-°] ^.ji^ oicf. (Cranny, A. W. J.; Atkinson, J. K. Mess. Sci . 
Technol . 1998, 9, 1557-1565.) ^ &^-$r #^ «fl<Hl^ ^s}- ^-f-o] 

^<>r ^ ^r-g-^^l &<&#^ # vfl<*fl ^ ^ ^ 

<62> Cf-g- ^Efl^ J7^AV 71^^^-^ ofl^ o^ol-g- *}e»^ ^^.jj). -g-o^ ^EH 

^ #^-§: *f-§-*r°i *13*M- ^"^^ «j-^ol ^LJLHl h> oicf. (Nagy, K; Eine, 
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K; Syverud, K; Aune, 0. /. Electrochem. Soc. 1997, 144, L1-L2.) -%7\ 7} it 
¥^<H1 SI*]*] <#°l-& -id^ ^ 7>^^, <%o]£- 

<#o)£ m^-oV Jg-Ojg. o] olji, -g-o^ nv^ 7.];^, 7>^^| . 

*J-rr^ -g- 0 ]^, -g-^l^r il^^o.^ ol^^j o1c|. 
<63> Aj. 7 ] 7l§^^ #^2}- Al#oj ^jl, <£o)^ ^e*^ nVoj <£ 0 )£-ofl cfl^- 

*>7l nfl^ofl zj- <£ 0 ]£- A}e»^ ^-°1^t S^T" ^ nfl Af 

Si #-§-^21 ^>o]S. ^ ^^^>7> ^7l7fl 71^^^-O.S^i 

<64> ^ cf=. ^fg 7)^^91 <>\]3.x] <#o)£- ja^-nvo] uf ti) ^ (nafion) 

31^ (polyur ethane)^ ji^-t.}* ol-g-^]-^ ^)s.s\- xysj. ^ $3 
^A^-^.^-^ (square wave anodic stripping voltammetry) ^^Ml A tt 
^ Q^r (ultramicroelectrode)-§r 7fl^>^cf. (Melissa A. Nolan; Sandie H. 
Tan; Samuel P. Kounaves. Anal. Chem. 1997, 69, 1244-1247.) 

<65> Al- 7 ) 7 ]^^ #^-g- ^^Mf- (NaCl )/#£]( «1 ^ ti^^l 

S.) (poly(vinyl chloride)) -g-^°fl ^ -H^^l^l ^ H^^r 5E 

^ #-=f- $3 ^-^fr^HH^r AlS. iflofl <*s}- ol^o) ^7fl*>^ ^ o1^-j4 
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3.51, o]^o)l tfl$ ^--g-o] 3.7} nfl^-ofl ^ #*H*r ^<£f>}7] o}^*- 



<66> <£ cf^- ^ 7]^^-^ -4<3:£AV (perchlorate) ^ ifi^^- 

^71^- jL2f e^i^^e^ (ion selective field effect transistor) 
1- 7} tfV^S. 7l$ ^71^1- M^l^l^iEi (reference field effect 

transistor)7> _£_ZLs) u> (Potter W. ; Dumschat, C. ; Cammann K. Anal. 

Chem. 1995, 57, 4586-4588) n&m ^r^^ #71^ jL^f 

71 *V 7]^ ^71^- Jl^t M^l^El^ ^St7} 4=13: «>^, 

JI^E^ #*D^4) tflajH #-g-# jiolnj 7l§ ^7H> JL^ Egx)iEi 7.H15] 
«fl&°fl ^"^fr^ ^oflir ^ S^^Rr 7}7lJl &tf. 

^7l^> JL^I- S^lrtB)^ 7l^^-o] 7l^ ^7l^> JSL^r M^l^fe #3) 
<67> ^ ^Sfl^ #-^ = 2)- ^"#4^ SH* #«g ^ 5U^ -H^-^f 
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^£.41 ^sfl^i ^-g- « c ^, tfiejf -g-oflo] u^-o. -g.g)] £5 . oi^j. 

<68> o]6\) Aj- 7 )5|. ^ ^-^l^S.^ 5fl^^} 7 ) ifl ^ ^^s}^ ^ 

4^ Jl^V ^ €-*H3 3L^*}JL #&q<L3. 3 ^3 ^11"^ el* 

aL^V 71^^^-^ c|-^^ nfl^ofl Al^l-ol c^T^U, 7l$^^ 

^ #«-M-§- i^*Kr 3^-8-^ , S 21 ^ f-°)l tfl*fl # 

<69> i^<j) s.^^. cf^-^ ji^> * 31 -fr^ JI^7]-# 5L^>J1 33" 

<70> a^o} cj.s S.^ a o > 7 ) C}^^ Jl^-^ 71-^^-n^o. 3£^>^ ^sflA] 7 ] ^ 

^ ^ ^1^ 7)^^-1; afl^SKr ^OjC^. 
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<72> AV 7 1 JZ.aJ.fi. ^^ 7 ) ^ «Vtg^ J7^^> ^ JH£-*r# i# 

(cellulose acetate), ^1-5..$.^ <>MHHS. -^UelHJE (cellulose acetate 
butylate), €l-5-_2.^ M <>M] 31 °1 ;e (cellulose triacetate), 4<>1j=S 

(nitro cellulose)S ol-¥-<H*l je^ zl o]^- ^^s]^ y^o] 

^* ^^^ZL ^^-g: ^ olnfl A>-g-^ ^4H3 ^Hf 

€■ 51-?- (silicone rubber), #3(^1^ #SB}°1 = ) ( po ly(vinyl chloride)), # 

(polyurethane) ^ #^(«1^ #5.5^-0] c) ^}^^]]o]^\^. 
(poly(vinyl chloride carboxylated)) it^ ^eH*"!^ -f-j^eH-B) aH|Efl 
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o)B. ^S#(poly (vinyl chloride-co- vinyl acetate-co-vinyl alcohol ))-&- 

i^>^ ^&M( copolymer) 5. ^s)^ *}<4 ^ zz. o^o] 

<75> HLth 4^ j7«.^ ^ JL&*}& Ifs}^ 7)$^^«i-ol ^^fV ^^-^ 

3-2.3. A}-g-£}^ ^ S]^M?i ^Sj-ff^ (SiCl 4 ), 

(aminopropyltriethoxy si lane), N-[3-(Ms| ofl-^l'Sli)™. 
S.^]^l^^lclo}ni (N-[3-(trimethoxysilyl)propyl]ethylenediamine), N-(2-o>^l 

(N-(2-aminoethyl )-3-aminopropyltr imethoxy si lane), 3-^1 I?L;5L^ii= 
ofl^-^l (3-methacryloxypropyltr imethoxy si lane), N-(2-(«l ^^l^ofulit)- 

oi] ig )-3-o|-d1 i^^^g e ^ 

(N-(2-(vinylbenzylamino)-ethyl )-3-aminopropyltrimethoxy si lane) , 3— sii| A ].E- 
^-a] n^^E^njl^-Al (3-gylcidoxypropyltrimethoxy si lane), Dfl^MeH 

(methyl tr imethoxy si lane) ^ 5)1 ^ e v\]^X\ 
(phenyl tr imethoxy si lane) ^-§-^°l €■ tt^i s}-^ *°IM 

^ s-^i o. s ^ cf^^ 7]^^^-^Vol ^s}t}. 

<76> £ ^-^oflAi A>-g-£]^ ^ i^7>^ Cf^^ JT-g-*]- 

5-70 % ^ %l-fH3 ZL§-7> 30 ~ 95 % <>M o_s 3^ # 

^71 S-^l-oll cflsfl 0.001 - 1.0 ^«8= % D J€- ^7>S. ^ 
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oicf. w>^s]-7lS^ 10 ~ 50 % ^ JL&x} 50 ~ 

90 i^Kn, ^3" ^rlM^lS.^ 30 % ^ €-B-^ 

^1^> 70 % o)v}. olnfl, ^-71 4^ j7«-^]- 5 % o]is}°] ^-^^ 

70 ^ %Mr 2,4 * ^ 7l$^^-BVol ^M-, ^ °1 

<77> ^ ^ ^-71 ^1^7} 71^^^-nVo. 71^^^- ^ 

<78> S. l€r ^^7} ^efl^l #51 7)§^^-o.^, 

^ UHI ^ 71^^^(2)21- vfl^ 7l§ -g-<* (3,4), 

(ceramic frit)(5) ^ tL(sleeve)(6)S. 7l^^^-S] 

<79> tiV^ofl, £ 2afe ^3 ji«-7l- 71^^^-^-* i^Kr «^ 7}^ 

^jo^, 4V 7 1 7fl Efl^] ^ ^-^1 (7); ol^- *J 

SL^t"^ ^r/^^ ^ 7l§^^- (2); 71^^^-g- ifl^ 7l§ -g-<2* 
(8)ol 71^^^- tH^-S. 4^ -H^*} 71$^^-^ ( 9 )-|- 71 ^^^°1 *J 

#<Hl Sfsfb 7flEfl^ 7l§^^* *H^CK 
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<80> <#7] -g-*fl (7)*r #e}>ilJ^-5. oj^^^lcf. 

<8i> s^-, s£ 7 ] ^^-g. xfl-H -g-oji (8) o. o]J£ £ 7|- -S-a}*V KC1, NaCl, 

KN0 3 ^ NH4NO3 ^ ^# ^-¥Hr*fl ^ A^fV -g- ^>-g-W. ^-M i4 
^ 7l§ -g-oflo] ^ M-7»n ^S.^ A}-g- ^^l?l7l ifl 

*M ^rM* Sl^. #7-1 vfl^- 7]^ -g-ofl (8) ol ol^-£7> -fr 

^ KC1, NaCl, KNO3 ^ 0.01 M ~ 

3.0 M is}- ^-Efls. ^-o] ^-g-^ofl i~i5 %o] -g-sflAl^l 

Ai^. ^ ^ ^#^1 ^^A]^ 0>^5} ^afl T^H J1^^7> £M 

<83> M^o} cf^Aj Jl^^ 71^^^-uV^. ^^-^ ^eflAl 7]^^ _jl 

^-^1-7} Ai^v-g- ^Ai^ #J£*v oi-qel-, iflJjL 7)^ -g-<2flol u]^^ 

711 £3^*4 xi^i# -R-^l^l^ ^ <*^-g- ^ ^ SJO-S-S. ^ ^1^1 tfl 

5U^. 
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<84> at!:, £ 2b^ 4^ 71^^^-^ i^-s>^ Jl^l^- 7]^*I 

(14)5] <^<^]# i^ltb ^7l*V JL*K V 7l§^^ 7fl2fl^ 7)^*1^- 

^ ^ 7l§ -g-oflo] +^ #O.S tfl*(|=]<H olcf. ^.Cf ^M)s}7ti^ 7l^;(ll); 

^■71 7l^H] €<3€»^ (10); ^1-^ 

(12); j7«^ 71$^^-^- (9)^1 ^ 7l§ ^Sfl^ ^S)-^# (13) £ 

^}-^ Jl^r^l- 7)^^^r i^Rr JL 

<85> ^-71 71^ ^Sfl^ (13)* 4^ Jl^> 71^^^-^" (9)* S^H 

Jl^l- 71^^^-^" (9) ^V^l^l 4^ ^2}-^ f^l HBl-STfl ^S\-S\o] %^ 

X\#o] lief ^£]o] ^ SE^V, ^ 

^ i«-7|- 7)§^1^-^ (9)* i^*>^ 7]^^^- (14)£r ^ a 

igofl jI^SM ^#£H ^-afl-i- 4^ j7«^ 7]§^^ 

(9)°-5- ifl-f 7l§ ^« (13)* J±Jlf-A5L*l 7)^^BV 7>H1^ ^ 

3" 3^ °H1 *jaV^ ^ # nfl^oll ^ ^aV^ol ^5]j7 a]-ef 

<86> of 5^, jr^l- 71$^^-^ (9)* X^Rr 5L*\)^ 7)^^ 

(14)-8r ^ 71^-g-^ ^ ol ^sH) -R-E]SH 4^4^ 3 7fl^<>l -g-oj^ji, tfl 
^^AVo] 7>^-^ j-^ 7>^* ^ 9X^, #-§"¥-3 3.7}7\ Z% 

<=>} &*\*]sL£\ <$°1 ^1 1^4^ ^2} o^Cf. 
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<87> ^-71 71^- (11)^- tf D Nt 3L#S}Sr 4^ #^ # 

SSMJE.), ^ofl^l =^ #e]7>^tilolE i^]-^ «V£*H^ 71^-0. 
5. W. 

<88> SL*V, #7] (10)^ ^l"^* Al^-g-ofl^ 71 7) ^ *fl 7>^ o] 

film)* £<y*V^cf. 

<89> ^7l (12)-^ <>1£: ^i£^#^<?l £r/<*2]-£r S=fe * \+-g-^ 

<90> *flsfl^ 71^^^ ^^-71^ ^Sfl^ -g-ofl^ ^ S-^jO S A}-g-£]^ iflJ=L 7)^ 

^isfl^ ^S}-^ %- (13)£- °l-S-£7> -fi-A}^ KC1, NaCl, KN0 3 ^ NH 4 N0 3 -°S. ^ 
€ ^°1H ^1- 0.01 M ~ 3.0 M is)- Aj-Efls. ^-§-^°fl 1 ~ 15 

<9i> Aj. 7 i jl^>^ ^^til^^l-el^, to*, ^Hlli 

<92> -ijL ^ ^ ^ 7l$^^-5V(9)* SE^Rr -H^l^ 7l§^^-(14) 

711- 
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<93> ^ 3-& ¥ 7}^^^ SL^Rr jLAfl # 7^*1^- ^ S> 

^-fr ^o]cf. 



<94> 0_£_l 



#*Hr JL^ 7}^^ (14)-ir «J^H| #7}Si\ 7}^#^°) <U^2) « 0 > 

# 7>^ 3^*} ^^7H1 AV-g-^ 

^vflofl ^ o]^ ( S.^ q-E -- ) 2j- #> ^ ( <g^. ul ^ oj-^o]] rflgfl 
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<98> <*fl;*]Hl i> 71^- ^] Jl^> itHE- 

e} ^H7> M-^, ^^>7l ^*fl i-g-*}<4 t^Aj-g- 

€4M3 -H^S] ^^M^ <g$t}. 
<100> 1] 



-7% 



(%) , 



38 



50 



215 



292 



130 



74 



86 



87 



77 



7}&z)=!r^ 2 : -H^e]- 40 f^fc. €-fr^i 2§4 D -1 60 



68 



r*}™} 70 ^ffit 



<ioi> a> 7 ] s io]]^ ^ yj-sf ^-o], ^- m}-^ o}*> c].^ Ji-g-*]-^ cf^# 

<102> <^A]^ 1> J7^-7> 71^^^-^ S^Rr Tflsfl^ 7^*1^ ^3]- 

<103> ifl^-71^ -§-<*! (8)£- 2 M KC1 ^-g-^ ^l^sH ^ ^ (2)°1] ^ 

-foi, ^"71 7fl2fl^ 7l^^^o)l J1^7> 7^*1^ (9)-^ Cf^j 

-H^-^^ 30 % €1-5.^.^ ^HlEflo] es]- 70 ^ % s-e) -f efl^ THF <H] 
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, 7l^^q-^-* ^ 5.5 mm^ =1713. ^ -g-*fl (7H1 

^ 7}&&^ (9)* S^Hf ^flHfl^ 7l§^^- (7)# 

cf. (S. 2a) 



<105> ^Efl^l 7l^^^S] ifl^- 7l§ ^*fl^ -§-<^ <*^--g- ^ ifl^- 71^ ^Sfl^ ^ 

s^-€# (13)* 3 M KC1 ^-§-^^1 6 %^ #^1^1-51^* -g-*IW^ ^flS 

tf^^ Jlg-^V 71$^^-^- (9)* ^71 ^AHl ^ 0. S *fl 

2:S}£JL, J±£} ^>*Al?l7l ^«fl N-[3-(^el^mAl^^)ss.^]oll^^l 

T^^* 0.001 ~ 1.0 % i^-A]^ ZL^7j- 7)§^#^ 

<106> <^^-n|u| 7l^r (11) $H ^3.^. H^Ei ^ * 3flo]^E oj-g-^fl 

£ 7}*£^°\ (12)* ^^^>^cf. ^-71 

^ 7]^^^" *}oHl S^E^ O.S (10)* ^^m, 

^s}-« (FeCl 3 ) 2 %^1^H ^^oHl <*s}-* \+-g-^ ^r<* # 

■I- ^*KH, <#7] 71^^^-^(9)31 ^3*-^ # 

(13) 3H1 5^sH 24 Al^t- ^^-o} uL^-** 71^^^-°]-* 5. 

^ -H*fl# 71^^^-* 7fl3l5>^Cf. (£ 2b) 
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<107> <^X\a\] 3> t^Aj JL^X} 7)^£^Sr S^Rr ZL^<# 7|f^O S 

At 3*1*1- #^7H a>-§-^^ 3^13 ail** 

<108> a> 71 ^cfl 2 <HH ^1^=1 t^g-^ JL^A 7l§3^-g- S^Hf- aL*fl# 7l§3 

^ Jl^V 7l^h «J*dfl ^-av^j-^ji, 71^3^ ^-^5- Na + , K + , 

Ca 2+ , CP ^ H+Sl ^VM- °l£r ^ v 3^8: ^3^-2.^ ^ A cMl 

t}^ o^^S 7>^*> 3^*> #^7H Af-g-S]^ 3^M1# ^l^srf^cf 

. (JE. 3) 

<109> O^f, ^ J1^7> 7l^3^ V # S#*Hr 7flSfl^l 7l§3^" ^ -2. 

<110> <^ofl 1> 71^3^^ i^*Hr 7fl2fl^ 7l§3^ 3" °l£r^ 

<m> a o v 7 ) ^ a] oj] i ofl^ 7l§3^-^-# 3L^*Hr Aflefi^ 7l§ 

<112> 71^3^ #3 3^^> ^^^(^01 = ^-^1^^)01-^^^^- 

(tris (hydroxymethyl)aminomethane, Tris) *}-^-§-^ pH 7.4°1M ^MSl aL-«3 
^ 16-*fl^ A/D flwlE^l- #2t& 3^*> #^7l# ol-g-^ 
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<113> ^Tfl^r 7}^^SL£. <^Cf^7> 2.^o}£- o}^}^ « 7} 

>M--8-*K2, ^Hl lofl^ afla^ jl-^V 71^^^- 

<iu> £ 4 a ofl iol^ u>af ^-ol > av 7 | ^tgo} Jl-g-7} 7}^^^ Z_^f>} 

t± ^flsfl^l 7l§^^ 300 mM (Na + ), 100 mM ^fl- (R + ), 100 mM ^ 

(Ca 2+ ), 100 mM #e)^3HS. (Sal - ), 300 mM ^Sj- (CD ^l^r°fl tfl^fl^i 

<115> 2L*V, £ 4bfe 4^ -H^-*} 7)^^^-^ i^>^ xflsfl^i 7l^^i 

^ pHofl tfl^; ^V^^^- ^c>>^.7] ^sfl 11.4 mM ^^r, 6.7 mM ^ 10 mM 

NaH 2 P0 4 l- -g-^-^S. Aj-g-^-ji, NaOHl- ^ l-^AS A]~g-^ ^ 

^ ^ pH 3 ~ pH 12 <3<^HH (H + ) ^l^-ofl tflsfl 

<117> A o V 7 ] ^A]^ loflA^ 7)^^^ S.^$=r 
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<118> ^-7] ^A)ofl ld\]*] t}^Aj J7«^> 7 ]^^o. S.^}^ 7flefl^ 

12f ^* °l-§-*M 157 <y ^ ^ ^r-g-^ ^Hl 

<119> £ 5a^r <#7] 7fl5fl^1 7l^^^-o] 157 7J ^ oj^oH c ^ oj-^ofl tflSflAi ^ 

-S-^Jl, £ 5b^ ^J*H] H^S] Aj- 7 j 7fl2fl^l 71^^^-BVo^ 

pH *fl cfl*l: <?>^^: iM^l ^tb ^H^r 2:3 «MH 157 <U 7j 

5^ oj^ojlc ^ 130} pH 3 ~ p h 12 ^"^HH ^± (H + ) oj-^cH] cfl^j- o>^^^ 



<120> ^Igofl 3> Cf^Aj Jl^-Tsj- 7l^^^-°]-# i^"5>^ J7^^> 71^^^"^ A] 

<121> -g- A^ o. AV 7 j ^ A ]Qjl 2°fl^i *fl^ J7«-7.> 7l^^^-°T-i; ^^Rr JZ 

7)^^2) #^3}- ARV ^ ^Va^V ^o]-^ Ajtg^] ^7l 

<122> #^"7^ ^7] ^A]^ 2ofl^i JL*ll# 7l^^i^ A]~£. 

^^Tr 134 ^*b « 0 >^O.S. ^I^I}. 

<123> £ 6a^r <#7] ^AHl 2 oflAi JX^jAj. 71^^^-S] ^ 

\E ZLEflH^A^ , 100^ Olifldfl ^sj. Al^Vo] Oj-^SJI, £ 6b^ 

50-28 



1020010033085 2001/8/10 

<124> o]£\& 4^ -H-g-*H] tJ-^-g- 2i^\Jl, #*U1 n 

Jl^Vl- ^7>^S.M) cf^^ j7^> 7l§^^-^-o. ~ 

<125> <^ofl 4 > 4^ S^Rr 3L*ft<# 7)^^9] Zj- o)^ 

<126> Aj- 7 j ^*H] 2°]}^ Jl^> 71$^^-^ 3£^>^ 71 

<127> ^^q-sj. 7 ) ^ ^ Aj 7 j Aj^afl ]_ jzj. ;g--g- ^Jl^ * 

^SUl, ^^^0 S H ^aH] 2 <^ JLafltf 7l§^^-* A}-§-S}£t}. 

<128> S. 7a$) A o V 7l ^A]afl 2 <HH 7l^3l^>g- 300 ItlM 

(Na + ), 100 mM ^-g- (K + ), 100 mM (Ca 2+ ), 100 mM #e]^3HS (Sal - ), 

300 mM ^5}- (CD °l£r°fl tfl^H ^^-i" i^ 13 } , £ 7b^r 2<HH *fl 

-H^] A o v 7l^*i^ P H <fl tfl*}- <£^* ^<>K!£7l ^ 11.4 mM -g-^>, 6.7 
mM ^<S^ ^ 10 mM NaH 2 P0 4 # wV^^i^^ -g-^^-S Af-g-^H NaOHl- ^-§-<^ 
S ^^f, ^ ^ pH 3 ~ pH 12 <g<^HH (H + ) ^^r^l tflsfl 
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<129> <-^afl 5> ji^]- 7l§^^-^-# lfs}b JL*fl# 7)^^-2] ^-g-°-3, 

<130> 4^ ^§7} 7l^7i^-g- 5.^1-^ ZL^l 

<131> ^^SLS. ^7} 2^]^ Tfi^ Af-g- 

<132> £ 8 <HH iife l±o}, tj-^ JL^} 7 )^^^ 

<133> zj^-g-oflo^ AjsS. ALKO^r 2 ! *\}%- (Cat. No. A70 1-001, A70 1-002, 

A701-003)* ^r-§-*H °H ^^^>^^L, ^^a]^.^ NISSUIA>^ 

^ ^1^-^- ^i 1 !^ ^ ^-51^ NOVA ^ 7l 7l (S.«g 

^ Stat Profile Ultra M)S. ^^tir SJt-i: °fefl^ 3. 2<^1 M-£Hfl&4. 
<134> [s. 2] 





^^-B-^l 1 


3 3**! 2 


33 3 




*1* I 










NOVA ^ 




M-Sfl-cl-a-(mM) 


117 


140 


162 


140 


143 


(mM) 


2.1 


4.4 


7.1 


4.6 


4 


^-ff^l-S: (mM) 


1.91 


1.11 


0.63 


1.04 


1.26 




86 


103 


132 


100 


132 


(pH) 


7.15 


7.40 


7.61 


7.65 


7.31 
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<135> 



<136> <^^o)] 6 > JH-g-*} 71^^^-^ 5L^-S>^ 7}^^o) J7 

Sfl^ €^*> ^^7lofl ^31^ ^ *}M 

<137> AV 7 ) 3 6fl A] t]~g-^ JL-^f 7l^^^-BV# 3t#S>*r i^l^ 7l 

7l§^^ 7l§^^-O.S. ^1=1 jaSfltf ^^71 ofl ^-§-51^ # 

Na + , K + , Ca 2+ , Cl~ ^ H + ^l ^ew^ nj-^ - o^o} 0 )£- a]es^ rq- 

<138> olrcfl ) £ 9a ^ £ 9b^ #t»<>§ &^-=r A>-g-^ 

£ 10a ^ i 10b^ °l^r £ 11a ^ £ llbfe ^ 

# £^r, £ 12a ^ £ 12b^- o]£- £ + 

<139> MHg^ cj.^ j7«-^> 71$^^-^ 31^1^- 7}^^o] 
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<140> 51 9a°lH 5L 13*}*1 1- ^ 9X^°) , zj- ^f^l ^fltF ^ ^ 

47} 7l^^l^^ 5L^-tb -H*fl^ 7]&tt°] ^a]^ 

#<Ha1- #^7l SE^r ^^-el7> ^£ ^eflo] ^5}ol^ ol^Tg ^e)ti^ 7l§^ 
^■ol ^^7] 9] ^7} 1- ^ flSUl, a^^fi] Zj 

<8£m4, ^.q- ^ ^3HH ai^^ i4Ef^4. 

<141> <Aj^ofl 7> jL-g-*}- 71^1 JL*fl>£ 71^^^-oj ^-ti]^ Cf^ JH^tf ^^^j- ^ 

71^1 A>-g-5)^ ^7^ -g-g- 
<142> #7} ^ofl 6^1 « 0 >^^r ol-g-^H ^"71 3°fl^ 

i-g-*} 71$^^^. J£^>^ ^y^Aj- 7}^^o) Jl^Aj- £0^]. ^7] 

°fl ^>-g-Sl^ >^-§r ^°>i7l iflSH ^>7] ^W^. 

<143> A^o^ 7l^Xi^.nV^ Jl^Aj- 7 1§^^- 

71^: cflA] j7«-7> 7l^o.S Aj-g-^V ^-g- <2] zj}JL ^SLS. 
<144> 51 14a ^ 51 14b ^ °l^r Aj^Aj ^^-oj] cfltV z>-§- ^ 

tfltb ^ ^^7> Cf^-Aj 7l^^i^-^ i^-tb i^l 

7l^Ai^-o| ^til^ a}<H*} ^ ^Cf&l7> ^£ ^Efl^ ^E}o]^ oj^ 
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4. 



<i45> n*^, *Qr*$$\ tj-^ JL^-Z} 71^^-2; i^Rr ^flefl^ 7}^^ 

^ JL^ 71^^^ ^ofl ^ ^^iflofl ^js. o)^ > d\)Sr 1-^ Na + , K + , Ca 2+ , 
CI" ^ H + *f| tfl*l| ^-8: -^Sl^H ^-7l?> W 

ifgfe 33-8-^1, «^ ^ -b-^i 

1- £8ai, q-o>7V t^s] -a-g-^V ^si^-i- x^Rr 71$ 

^^•^ 7l§^i^-o.S ^sv^l^l, Na + , K + , Ca 2+ , CP ^ H + ^ ^14 o]£- 

^ o]^7il^ ^&)±L^ 71$^^-^ Af-g-^- tilJUsH ^isls ^ 

<146> Cj-^ JL^7\ ^ &fts$ Jl if-^j-^ j7«.^ 7]^ 
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<£#£U, *fl^4 ^o) ^ ^ if^Hfr 

^ #^7i# ^ <y>£^, $3^, ^ ^ 
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1] 

§j #7i -n-g-*}^ s^kh ^^-g- 

2] 
3] 

*H 1 %H1 5lo]Aj, A o V 7 ] ^ ^ Jl^l-7> ^£l^ Jl^-, #Sl(«l^ 
71^^^^. 
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4] 

1 %H1 -£7l ZL^l- 5 ~ 70 % ^ JI^> 

30 ~ 95 % -8: *Kt 4^ ^L^> 71^^^-^-. 

5] 

*1] 4 *<H1 ZL^l- 10 - 50 % ^ €^ 

50 ~ 90 % 1- i^-*Rr ^-g: jL^f 7]^*I^\ 

[^t 1 ^ 6] 

1 *<H <#7] 7} ^^^9] ^Ajofl cflsfl o.OOl ~ 1.0 ^ %^ 

^ #^"8: ^7>S i^SRr 3* ^SLS. ^ 7l§^ 

~ ? — 1 . 

7] 

*fl 6 &<>H, #^ ^sl-fl-i (SiCl 4 ), 

oH^S^-^eH^l Aj^ N-[3-(E^jjLAl^)ss€Hl€^°> , ?l ) 
N _( 2 -o|-nl ±o\) ^ )_3_o|-nl = 5.^1 e e] ufl .s. a] Aj^ 3-^1^3.1^- a] ^^.^e^ ofl 
^1 N-(2-(Hl^»fl^c].nl^)-o 1 l^)-3-o>ul2 I1 ^^EelDlls-A} Aj^ 3-# 

3*1=^*1=3.^21^*1 Aj^ ( pfl^E^DH^Al Aj£ ^ Bfl 'gi H EH -S- *1 Aj £ 
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[3^8- 8] 
9] 

8 *cH) ^flEfl^ 7l^^^-ol ^ -g.^ (7); o]£- 

^ ^/^^ ^ 7l^^^ (2); 71 ^^-§- Lfl« 71^ ^sfl^ -g-<*l (8)ol 71 

^£]JL j7^> 7^*1^ (9)* 7l^^£] o^o\] 

^}^r 71^^^-. 

[3^*8- 101 

*H 8 ^Hl &*\*\, #7] vfl^- 7l^ -g-ofl (8) ol ol^ 7 > -H-Aftb 

KC1, NaCl, KN0 3 ^ NH4NO3 £-3. ^sl^ ^o\]^\ <*9) ^-§-^<y 

[3^*8- 11] 

8 *<H1 &°]*\, ^7) ^ 7]§ -g-ofl (8) ol 01^7}- -R-Al-tl- 

KC1 , NaCl, KNO3 33 NH4NO3-5-S. ^<H]a-1 ^Hfls]^. eg o. 0 01 M 3 0 M 
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12] 

#&l(*ll!i p)]ij-^ei1o1e) ) o\ 7 \ ?L±r ^QSls. ^sItt ^^l^ s>q- 
13] 

1 ^ j7«.^ 71 (9)# S^SRr 7)^^. 
13^8" 14] 

13 %H1 &<>H, AV 7 ] j7^A o V 7}^^o] 7)& (ll); #71 7l^ol] t§ 

#£ *J<£^»# (10); l-e^iis. 2^5H (12); ^flJf 7l^ 

^5h^* (13) ^ ^7.1- 7l§^^ (9)ol 0.3L 
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15] 

16] 

13 -8-71 vfl-?- 71^ (13)£- ^l-^£7> -frA> 

*V KC1, NaCl , KN0 3 31 NH 4 N0 3 -°5. ^ofl^ <*^- 0.01 M ~ 3.0 

M 14 #EflS ^ ^-§-^Ml 1 ~ 15 ^ %^ ^-g-*}-!- -g-slH^ ^5). 

[3^8" 17] 

all 16 ^oHl 5^1, #71 :n£-*l-Tr ^^tii^jqi-^s., ov 

[3^8" 18] 

1 q^ 7l^^-§- 5L^Rr Jl^tf 7}^^Z\- 5>M- 

°1^ °1-Sr ^ V #q-g- ^^JIS. °1^-<H*1 ^^71. 
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IS. 5a] 
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IS. 7a] 
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IS. 11a] 
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